This study describes temporal aspects of consumer shopping behavior. Most cross-sectional studies either explicitly or implicitly assume that consumer choice behavior is constant over time. The results of this study, which is based on scanner panel data for twenty-one grocery stores for three years in Missouri, indicates that consumers are involved in substantial store-switching and variety-seeking behavior, the degree of which is related to a set of sociodemographic variables.
Introduction
The study of consumer store-choice or patronage behavior has been an important area of research in retailing for many decades. Most of these studies analyze the relationships between consumer store-choice behavior and a set of variables assumed to influence their shopping-choice behavior. Some studies relate aspects of consumer choice behavior to store or shopping center attributes (e.g., Jain and Mahajan, 1979; Gautschi, 1981; Ghosh, 1984; Guy, 1987; Borgers and Timmermans, 1987; Fotheringham, 1988) . Others take a more behavioral approach, arguing that it is not the physical attributes of the stores or shopping centers per se but rather consumers' perceptions and evaluations of these attributes that influence their shopping decisions (e.g., Nevin and Houston, 1980; Recker and Schuler, 1981; Verhallen and de Nooij 1982; Timmermans, 1982; Louviere and Gaeth, 1987; Moore, 1990) . Still other studies try to explain shopping patterns in terms of sociodemographics. The vast majority of these studies of consumer shopping behavior are cross-sectional in nature. The aim of the present study therefore is to conduct an empirical investigation of some temporal aspects of consumer store-shopping behavior.
An examination of studies of consumer store-shopping behavior indicates that the temporal aspects of such behavior has remained largely underanalyzed. Several papers have studied household store-choice behavior (e.g., Kau and Ehrenberg, 1984; Dunn, 1984a, 1984b; Uncles and Ehrenberg, 1988) . Other studies have analyzed store-level data to study the effectiveness of marketing mix variables on store sales and store substitution. Weekly sales levels for brands within specific product categories are typically related to marketing mix variables (e.g., Kumar and Leone, 1988; Mulhern and Leone, 1990; Hoch et al., 1994 Hoch et al., , 1995 . Thus, although these studies analyze temporal aspects of consumer shopping-choice behavior, often the focus is on parameter estimation and model testing, and descriptive analyses are not reported. An exception is the paper by Kahn and Schmittlein (1989) on the timing of shopping trips. This paper provides further descriptive statistics concerning store-shopping behavior.
Research questions
Although households may have a preference for a particular store, they may patronize different stores for a variety of reasons. First, the basket of goods that they need to buy on the shopping trip may influence their store-choice behavior in that certain stores may not offer all the goods they need to buy. Overall preference may shift as a function of the composition of the basket of goods one needs to buy. For example, if produce is the overriding type of good and if households evaluate produce highest at a particular store, then they may choose to go to that store if produce is included in their basket of goods to buy and decide to go elsewhere if it is not. Second, price-sensitive and promotionsensitive consumers are likely to shop at different stores to profit from the lowest prices at the various stores. Third, because of time constraints, households may occasionally combine their shopping trip with a work trip and be engaged in multistop, multipurpose trip behavior. Fourth, households may make fill-in trips for some needed items to a smaller store nearby, while making regular trips to a different store. Fifth, individuals within a household may have different preferences for particular stores.
For all these reasons, different temporal store choice patterns characterized by different shopping trip frequencies, number of stores visited, and store loyalty behavior will emerge. The following research questions guided the analyses:
How many stores are visited by consumers? What is the nature of the switching behavior? How often do repeat shopping and store switching occur? Are extent of store loyalty and sociodemographics related? Are number of shopping trips and sociodemographics related? Is there any systematic relationship between regular or fill-in trips and sociodemographics?
Analyses and results

Data
The data used in this study involved scanner panel data provided by A. C. Nielsen Inc. Data on 246,704 shopping occasions of 1,438 households in Springfield, Missouri, for a three-year period from 1986 through 1988 were provided. The data pertain to twenty-one grocery stores from five different store chains. Chain 1 has nine stores, Chain 2 has three stores, Chain 3 has five stores, Chain 4 has three stores, and Chain 5 has only one store. These stores account for 80 percent of all grocery retail sales in Springfield. Data are available about the number of shopping trips made, the actual store visited, the date of the store visit, the total amount spent during the shopping trip (both scanned and unscanned), and consumer demographics.
The variables provided in Table 1 are included in the analysis. The correlations in Table  1 indicate no serious problem with multicollinearity. Dummy variables used for Schooling determine whether adult family members have obtained some postsecondary education and determine whether a trip is either a repeat or switch trip or a fill-in or regular trip. A shopping trip is defined as a fill-in trip when less than $7.50 is spent and less than four days have passed since the previous trip. These numbers were selected after studying the distribution of both variables. Store loyalty is a dummy variable indicating whether a household made more than 50 percent of its purchases in a particular chain during a one-year holdout period. Shopping frequency is the number of shopping trips made by a household during the holdout period.
Research findings
The number of stores visited by consumers. The number of different stores visited by the sample households in Table 2 shows that most sample households visited more than ten different grocery stores. If a minimum of five trips over three years is taken as a cut-off value, only a small proportion of households visits more than ten stores. The largest proportions in this case are obtained for three and two different stores, followed by four and five different stores. Thus, the results of these analyses seem to indicate that a substantial proportion of households is involved in a grocery shopping pattern that involves two to five different stores. Consequently, asking respondents only where they shopped during their last shopping trip or shop most frequently is clearly at variance with these findings and suggests that studies that base their predictions of markets shares on measurements of the most frequently visited store may report biased and invalid results.
The nature of switching behavior. The extent and nature of store-switching behavior was examined for the twenty-one stores in the study area (see Table 3 ). This table includes both the shopping frequencies and average expenditures per shopping trip. To study the switch- 
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Hours worked ( ing in more detail, we summarize several statistics in Table 4 . Overall, 57.2 percent of shopping trips are switches, 7.4 percent are to different stores in the same chain, and 49.8 percent are to different stores in different chains. Loyalty (defined as those households that make more than 50 percent of their purchases in one store or chain) differs significantly by chain; 61.3 percent of all trips to Chain 1 are made by households loyal to Chain 1, 53.1 percent for Chain 2, 32.6 percent for Chain 3, 41.6 percent for Chain 4, and 26.7 percent for Chain 5. In total, 47.9 percent (40.1 percent) of all purchases are made by households who are loyal to a particular chain (store). Households that are loyal spent more per shopping trip to their regular store and spent less on average when they switched to another store. However, loyal consumers did not necessarily spend most at their regular store. For example, consumers loyal to Chain 1 spent more when they shopped at Chain 4.
Repeat shopping and store-switching behavior. A probit model was used for analysis. The dependent variable is a binary one (whether consumers make a repeat trip or not), and the sociodemographic, shopping frequency, amount spent per shopping trip, a dummy variable for fill-in trips, the time since the last trip, and lagged repeat trip were selected as independent variables.
The results, given in Table 5a , show that all the coefficients, except for household size, are significant. A household is more likely to return to the same store when the female and the male are working, they are better educated, they spent more per shopping trip, and the time between trips is longer. Households are more likely to switch when income is higher, they shop more frequently, and they are making a fill-in trip. A previous repeat trip has a positive effect, indicating that consumers are most likely to return to the store where they purchased last. 
where P j is the proportion of shopping visits at store j, j ϭ 1, …, k; and N is the total number of stores. Note that if consumers are perfectly loyal to one store, one of the proportions equals 1.0, whereas the remaining proportions are all equal to zero. Consequently, the index is equal to 1.0. Similarly, at the other extreme, consumers visit all stores an equal number of times. Consequently, the differences between proportions are all equal to zero, and hence, L is also equal to zero. Thus, the index of store loyalty is equal to 1 for perfect store loyalty and equal to zero for maximum switching behavior. If a consumer divides shopping trips equally between two stores, the loyalty will be 0.5. The index of store loyalty behavior was calculated for each household (the average value of the index is 0.75). Because the index is constrained between zero and unity, a logistic regression analysis was run to test for any systematic relationships between this index of store loyalty and sociodemographic variables, shopping frequency, and the average amount spent per trip. The results, given in Table 5b , indicate that households tend to be more loyal when the number of working hours of the male are higher and when the household is better educated. Heavy shoppers tend to be less store loyal.
Shopping frequency and sociodemographics. Because the dependent variable is a count, Poisson regression analysis was performed to test for any relationship. Results are provided in Table 5c . These are cross-sectional analysis and therefore fill-in trip, time, and repeat trip are not included as independent variables. Parameter estimates suggest households shop less often when both male and female work more hours, they are better educated, they spend on average more per trip, and they are store loyal. A positive parameter for household size and income indicates that larger households and surprisingly households with higher incomes shop more often.
Regular and fill-in shopping trips and sociodemographics. A probit model is used to study the effect of sociodemographics on fill-in versus regular trips (Table 5d ). Since fill-in trips are defined based on time and amount, these variables are not included in the analysis. Also, since loyalty and previous repeat trip are related, only loyalty is included. All sociodemographic variables (except for number of hours worked by the male) and loyalty are negatively related to fill-in trips. Only frequent shoppers are more likely to make more fill-in trips. Approximately 50 percent of the fill-in trips were repeat trips, and 50 percent were switches.
Conclusion and discussion
The present study reports on an empirical investigation of patronage behavior, store loyalty, and store switching for grocery shopping in Missouri, using scanner panel data. Our results indicate that there may be sociodemographic segments that differ in shopping behavior in several important ways. Double-earner households concentrate their shopping activity in time and space, are the most loyal, shop the least, and spend the most per trip. Not surprisingly, people shop around less if they have less time to try different stores or become involved in comparative shopping. Single-earner households represent the heavy shopper segment. This segment also makes the most fill-in trips and is the least loyal. These consumers have more time for shopping, tend to shop around, and spend the least per shopping trip.
From a managerial viewpoint, the results indicate that switching in this particular case is highly symmetrical. This seems to suggest that switching, although related to sociodemographics, is a more or less random event, implying that for consumers in general repositioning strategies based on sociodemographics are likely to have a minor impact at best. However, because shopping frequencies and the extent and nature of store switching are related to sociodemographics, managers can use this information to target those segments that are more likely to switch. For example, price promotions and loss leaders may be most effective when directed toward single-earner households, while additional services that reduce the shopping time will be most effective for the double-earner household.
The percentage of repeat shoppers, fill-in trips, store loyalty, and the average amount spent per shopping trip differ substantially by store. One area of future research is to determine whether these differences are proportional to store size and consistent with double jeopardy (see, e.g., Kau and Ehrenberg, 1984) . Preliminary analysis, using store sales as a proxy for store size, indicated that the percentage of fill-in trips, repeat trips, and store loyalty are partially related to store size.
We observed that while most consumers tend to shop at two to five different stores, they make most shopping trips and spend most money at one particular store. A significant amount of switching remains, and most of this switching is between stores from different chains. While some switching may be attributed to fill-in trips (50 percent of the fill-in trips were switch trips) and other reasons, a significant amount of variety seeking appears to occur. While switching, store loyalty, repeat trips, and fill-in trips are partly related to store size, clearly there are some other factors that have an influence on loyalty, the amount spent, and so on. These differences are expected in part to be due to marketing strategies (such as price specials) used by different stores and in part due to varietyseeking. This is an important area of future research.
